Isotope electrotransport in liquid Rb has been measured. Results of earlier measurements of the mass effect [X have been confirmed and their accuracy further improved, ju ranges from 2X10 -5 at the m.p. to 10 -4 at 400 °C. Up to about 200 °C the temperature dependence of fx is similar to that of the (theoretically computed) self-diffusion coefficient. At higher temperatures the apparent "activation energy" increases.
The main object of this paper is to study electroconvection, i. e. the convective stirring caused by the passage of electric current in a liquid metal. Liquid Rb is known to be suitable for accurate measurements of isotope electrotransport ("HAEFF-NER-effect") within a rather wide temperature range.
In earlier investigations of Rb, the exactness at higher temperatures was considered 1 to be somewhat uncertain, owing to the possibility of exceeded critical time (see below); the present investigation offered an opportunity to check the earlier results. Another reason to choose Rb for an electro-convection study is the comparatively high electro-osmotic mobility found in liquid alkali metals 6 .
Experimental Method and Results
The procedure employed in the determination of effective self-diffusion coefficients was similar to that first used in ref. 1 , and has also been discussed in detail in ref. 4 . It is sufficient here to sketch the general principles:
Direct current was passed through liquid Rb in horizontal capillaries, with fused-in electrodes at their ends. The isotope enrichment at different points along the capillaries, due to the transported charge, was then determined, using a mass spectrometer.
Two kinds of cell geometry were adopted:
a) The relative transport velocity Av of the isotopes was determined from the change in isotopic composition in "long" capillaries, where the duration of experiment was kept considerably shorter than the "critical time", given by b) The Av/Deff ratio was determined from the slope of the enrichment curve in "short" capillaries where j is the current density, F the FARADAY constant, y the density and AM the isotope mass number difference.
From the steady-state gradient of the isotope separation factor Q, the ratio Av/Def{ is obtained: 3.85 ± 0.6 268 ± 2 7.10 ±0.9 276 ± 2 5.60 ± 0.9 375 ± 5 8.25 ± 0.9 390 ± 5 9.60 ± 1.0 where x is the capillary length axis. The gradient per unit current is given in Table 2 and Fig. 2 at the three different currents.
Obviously the effective self-diffusion coefficients can be obtained from the experimental entities in Eqs. (2) and (3), so that In Fig. 1 
b) Electro-Convection and Effective Self-Diffusion
The mechanisms suggested 2-4 as plausible causes of electro-convection should contribute to Z)eff by terms proportional either to I 2 , or to / 4 (/ being the total current). It is useful, as a first step, to see which power of the current the observed convection (D' in Z>eff = D + D') i n Rb is proportional to. The calculations at three temperatures are seen in Table   3 . where o is the resistivity in Q cm, r the capillary radius in cm, D molecular self-diffusion coefficient in cm 2 /sec and b the electro-osmotic mobility 10 .
Substituting AI 2 for D'eo in Eq. (7), one finds (see Table 4 Ö would have to be of the order 0.7 percent/cm (see Table 4 ). Under microscope the actual conicity of the capillaries has been found to be only 0.2 percent/cm, but it should be stressed, that Ö represents all deviations from perfectly cylindrical cell profile including irregularities at electrode ends. The obtained d values thus do not appear unreasonable.
Qualitatively they agree well with those similarly computed for Ga 4 . These two investigations are not, of course, the final proof of the MHD mechanism, but evidently present indications. Other support has been furnished by VERHOEVEN 5 : in a suspended drop (container-less) of liquid metal, current passage appears to give rise to a vehement stirring proportional to a high power of I, supposedly related to the curvature ("conicity") of the drop.
The extrapolated zero-current values of Z)eff [i-e * Z)corr in Eq. (6)] can be seen in Table 4 
for T between 333° and 500 °K (plus sign in the pre-exponental term coresponds to plus in the "activation energy", and vice versa).
Provided no sizable current-independent convection is present, this represents the first measurement of molecular self-diffusion in liquid Rb. As a possible current independent factor one may consider either thermal convection or stirring due to expansion or contraction of the metal column. The former mechanism can, according to ref. 3 , be neglected with the geometry of the present work. For the thermal expansion contribution, D'TE > first presented in ref. 4 , has been obtained:
where i>TE is the mean flow velocity in the capillary due to contraction or elongation of the column, e. g. because of imperfect temperature stabilization or intermittent disturbances. While the small temperature fluctuations in the present steady-state experiments can be shown 4 to be unimportant, the effect of cooling and solidification at the conclusion of a run will be briefly discussed here.
After the current passage is stopped, the metal is cooled from the nominal temperature T of the run down to the freezing point Tm . This takes a time tx, usually between 30 and 300 seconds. The flow velocity during this period in the half-way portion of the capillary, length I, will be
where ß is the bulk expansion coefficient. Substitution of present experimental data into this relation, and then of vx into Eq. (10), shows that the resulting Z)'TE is small in comparison with molecular D, and thus the self-diffusion coefficient for the temperature 2 (T+Tm) is about representative for the back-diffusion during time tx. The column then solidifies rather rapidly, during a time, t2, of the order of a second. The corresponding flow velocity is
v2 = il-AV/V to
where AV/V is the relative volume change in freezing, for Rb 2.5 percent. Substitution of v2 into Eq. (10) yields Z)'TE of the order 10~3 during solidification. Obviously during the periods tx and t2 the isotope enrichment at the electrodes "diffuses away", and thus the subsequently determined Deu becomes too great, say, by an amount ADea. As the range of diffusive change in time t is of the order (n D t) one can put, approximately,
ADeU/Dett m Ml (ii)
w T here Dx is some 5 x 10~5 and Z)2 about 10~3. Substituting tx ^ 100, Iml, one finds that the order of magnitude of zJZ)eff/öeff is 2 percent. The experimental Z)eff values used for computations should be corrected (lowered) by this amount. While such a correction definitely falls within the accuracy limits of this work (a correction by 2 percent would make agreement with Dv even better) and hardly changes the "activation energy" of Dcorr, it might possibly become appreciable in other experiments, with great volume changes and with wide or long capillaries.
